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The American Society of Mechan- 
ical Engineers’ Meeting and 
the Vote. 
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discussion and vote. In the meantim¢ 
judgment may properly be, and we sup- 


pose will be, generally suspended. 





The Strength of Beams. 


We begin in another column the publi- 


a short series of articles on The 
for first 


new 


cation of 


Flexure of Beams, which, the 


time im many years, breaks ground. 
The analysis and presentation of this sub- 
ject in treatises and text books are almost 


No 


to the stock of knowledge of the subject 


stereotyped. important contribution 
has been made for many years, the chap- 
ter being apparently closed, and this in 
spite of the fact that certain methods of 
action and of failure of beams are well 
not 


The study of the fail 


known, though recognized in any 


existing formula 
ure of beams by the buckling of the com 


pression side has been strangely neglected, 


and now that it has been taken up, it 
proves to be the central fact and key to 
the entire subject when looked at in the 
broadest sense 


The analogy of the failure of the com 
pression side of a beam by buckling to the 
method of failure of a long column was, 
ot course, long ago remarked, but we be 
lieve there has been no previous attempt— 
certainly no successful 


attempt to con 


nect the two by a formula. Mr. Guy's ex 


periments have been successful beyond any 
reasonable expectation in connecting them 
and in showing that Euler’s formula for 
fact, the fundamental 


the 


long columns is, in 


formula which lies at the base of 
whole subject. 

We believe there is not in any existing 
text book a formula by which the strength 
of a long beam unsupported sidewise may 
there even a sus- 


be determined, nor is 


picion expressed that such a formula is 
the general belief, until now, be 


Mr. Guy dis 


possible ; 


ing that it is not possible 


closes the laws of failure in this manner 
for the first time, and they are in conse 
quence entitled to be called, as we shall 


hereafter call them, Guy’s laws. The dis- 


closure of such laws alone would be a 


notable achievement, but when to this is 
added the connection through definite for- 
mulas of long beams and columns, includ 
ing inclined beams acted upon by vertical 
forces, the accomplishment is nothing less 
than exceedingly brilliant. 

Mr. 
notable addition to the science of engi- 
that to be the 


means of their publication is a rare privi 


Guy’s articles are a distinct and 


neering, and we consider 


lege. 
The laws disclosed are extremely sim 
ple and are shown directly from the re 


sults of the experiments. Comtrary to what 
might be supposed from the introductory 
the 
formulas, the significance of most of the 


discussion of limitations of existing 


experiments can readily be followed by 
those with limited mathematical training 
Later on, when the discussion of the full 
significance of these laws is taken up, the 
somewhat mathematical, 


work becomes 
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but, as far as possible, Mr. Guy has en- 
deavored to divert his work of mathemat- 
ics. The articles can be read by anyone 
who is acquainted with the usual treat- 
ment of the strength of beams, while the 
account of the experiments and the im 
mediate deductions from them may be read 


by all. 





The Premium Plan in Great Britain 


An illustration of 
in which the premium plan is regarded in 


the serious manner 


Great Britain is given by a pamphlet pub- 


lished by Barr & Stroud, of 250 Byers 
road, Glasgow, for distribution among 
their employees in order to explain the 
system to them before putting it into 


practice. The pamphlet first explains the 


shortcomings of the day’s work, piece- 
work and profit-sharing plans and then 
goes on to show how the premium plan 


overcomes these shortcomings and how 
employer and employee share in the gains 
made under it. The pamphlet covers but 


eight pages, and is a brief and excellent 


explanation of the whole matter. 


A Test of Steam Pipe Coverings. 


A test of 
cently been made by 


steam-pipe has re 
Mr. George H. Bar 
rus at the new power house of the Man 


hattan Elevated Railway Company in this 


coverings 


city. The test was a thoroughly practical 


one on a sufficiently large scale and ex- 
tending over time enough to give results 
At the 
the test a number of engineers and others 
the 


to be relied upon conclusion of 


interested were invited to look over 


ipparatug employed and Mr. Barrus read 


to them an able and interesting account 


of the arrangements in detail and of the 
results arrived at. Space will permit us 
to here present only a brief abstract of the 
results given in the paper. The measure 
of the efficiencies of the various coverings 
was in the weight of water condensed in 
each covered 


each of a number of pipes, 


with a different heat-insulating covering, 
with all 


alike as it was possible to make them. The 


but other conditions as nearly 


coverings chosen were those which are 
sold for the purpose, all bought without 
special selection. The condensation in the 
pipes without any covering was also meas- 
ured, and the comparison of this with the 
results from the protected pipes showed 
the great value of the coverings. In gen- 
stated that 
tion from the covered pipes was less than 
that 
while the differences in the condensation 


the different 


eral it may be the condensa- 


one-quarter of from the bare pipes, 


between coverings was so 


small as to practically leave little to choose 


between them. It will be noticed from 
the tabulated results which follow that 
the condensation in the covered 2-inch 


pipes was greater at the lower pressure, 
while with the bare pipes this result was 


reversed. The results from the larger 
pipes showed a greater difference in the 
efficiencies of the coverings and also a 
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greater difference between the covered and 
that the 
the 
tlow- 


the bare pipes. It was found 


condensation was the same whether 
steam was Stationary in the pipes or 
ing at different velocities. A great many 
details, not hinted at here, were gone into 
for the purpose of securing reliable results 
and identical conditions, and the test as a 
whole entailed a large expense which the 
engineering world should appreciate A 


brief summary of the results follows: 


MINIMUM AND MAXIMUM RATES OF CON 
DENSATION PER HOUR FOR EACH Of! 
THE COVERINGS TESTED 
2-INCH COVERINGS 8O POUNDS PRESSURI 
LENGTH OF TEST PIPES 100 FEET 
Minimum Maximum 
Johns’ Asbestocol 13.46 14.07 
New York Air Cell 13.88 14.14 
Carey's \olded. 14.18 15.00 
Johns’ Molded....... 14.15 15.07 
Gast’s Ambler Air Cell 14.00 15.14 
2-INCH COVERINGS 150 POUNDS PRESSURI 
LENGTH OF TEST PIPES 100 FEET 
Johns’ Asbesto-Sponge Hair 
POM, POM iccesccese.s TOG 10.93 
Johns’ Asbesto-Sponge Hair 
|, rm ee 11.39 
\sbesto Sponge Felted 
(SECROMEI) 2.5. «20000 FED 17.57 
K. & M. Magnesia (85 per 
cent.carb.of magnesia). 11.64 12.80 
Asbestos Fire Felt (Navy 
Brand).... 13.18 14.00 
10-INCH COVERINGS 150 POUNDS PRESSURI 
LENGTH OF TEST PIPES 35 FEE 


Johns’ Asbesto-Sponge Felt 
ed : - . 10.07 11.07 


K. & M. Magnesia (85 per 


cent.carb. of magnesia). 13.00 13.64 
\sbestos Fire Felt (Navy 
Ce.) ae 14.00 14.64 
Watson's Imperial..... 15.79 15.93 
BARE PIPES, 
2-inch 8o Ibs. pressure..... 55.75 60.30 
2-inch 150 lbs. pressure.... 71.78 72.20 
10-inch 150 Ibs. pressure..105.09 112.00 
Temperature air of Room 
(Approx.).. ..+ 50.00 735.00 





Now it is the Crown Oil Company. 


Another new name for the unfortunate 
dealers is that of “The 
(of Cleveland, O.), 
difficulty 


Cleveland oil 
Crown Oil Company” 
“The Oil 
with its shipments of oil seems to be alittle 
They 


state in a proposition sent to the Graham 


Crown Company’s”’ 


cifferent from those of the others 
Machine Company, of Monongahela. Pa. ; 
“We are holding a barrel and a half-barrel 
of our highest grade of cylinder oil in your 
State on account of an error of our ship- 
ping department sending the oil into the 
wrong State,’ and which rather than have 
it returned they offer to sell at a low price. 
The letter is palpably printed on a printing 
press, the address only being filled in with 
the typewriter, which, of course, indicates 


that “The Crown Oil Company” is ex- 
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ceedingly unfortunate with its oil ship-to the public. None the less it is one of ring S Q ce 
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One of the promising new enterprises 
in the East at present is the establishment 
of a plant by the Convertible Car Com 
pany, which is negotiating with a view to 
locating at Wilkesbarre, Pa. This car ‘s 
one which can be quickly changed from 
a closed to an open car or vice versa, and 
is adaptable to either street railways or 
steam roads. The company has received 
orders, has had cars built by contract and 


possesses good export prospects, but 


wants a plant of its own. The proposed 
shop is 120x300 feet, with electricity as a 
motive power! 

The force with which the depres 
sion in Germany has taken hold on 


that country be judged from the 


fact that only 20,600 men are 
in metal 


may 
employed 
this within the 


trades season 


scope of a certain investigation where 


73,100 were employed in October, 1900 
The working hours have been reduced in 
half of the factories. The unemployed in 
the larger towns amount to from 7 to 19 
per cent. of their population and the aggre 
gate of unemployed in Germany reaches 
500,000 per of the total 


number of artisans in the country. 


men, or 4 cent. 


The Census Bureau has given out pre- 
liminary reports showing the increase of 
manufacturing industries from 
States of Minnesota 


Minnesota 


Isgo to 
and Ill 


shows: 


00 in the 
The 


Capital invested, $165,832,246, increase of 


inois. report for 


O per cent.; number of establishments, 
11.114; wage earners, 77,234; annual wages 
$35,455,125; value of products, $262,655, 
S31, increase since 1890 37 per cent.; cost 
f materials used, $173,425.615, increase 
$0 per cent he industries of .Minne 
ipolis have grown about twice as rapidly 
is those of the rival city, St. Paul 

The statistics for the State of IIlinoi 


how for the decade from 1890 to 1900 the 
Number of establish 


ents increased from 20,482 to 38,352, 87.2 


following changes: 


ent capital from $502,004.512 to $776, 


$20,508, 54.7 per cent.; average number of 


vage earners from 280,218 to 395.119, 41 
per cent.; total wages from $142.873,265 


to $1901,510,962, 34 per cent.; miscellaneous 
‘xpenses from $70,515,103 to $130,876,318, 
64.6 per cent.; cost of materials used from 
$529,019,089 to $739.788,740, 39.8 per 


lucts, including custom work 


cent 
value of proc 
ind repairing, from $908,640,280 to $1,260, 
382,877, 


38.7 percent. For Chicago alone the 


increases were: Number of establishments 
from 9,977 to 19,203, 92.5 per cent.; capital 
from $350,739.508 to $534,000,680, 46.4 per 


/ 


cent average number wage earners from 
190,621 to 262,609, 37.8 per cent.; total 


vages from $104,060,902 to $131,084.638, 


25.9 per cent.; miscellaneous expenses 
from $43.235.427 to $80,414,817, 36.0 per 
cent.; cost of materials used from $4009, 


193,027 to $538,401,562, 31.5 per cent. ; value 
of products, including custom work and 
repairing, from $664,567,923 to $888,651,- 
995, 33-7 per cent. 

A committee of the Merchants’ Asso- 
ciation of New York appointed to study 
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the Bankruptcy Act, has just completed 
its labors and rendered its report, which 
has been unanimously approved by the 
30ard of Directors. 
of the Ray bill in the main, but recom 


The report approves 
mends some amendments. It approves of 
the intended to 
creditor to retain all moneys paid to him 
by the bankrupt even within four months 
the creditor had 
reasonable cause to believe that the ban! 


section permit every 


of bankruptcy, unless 
rupt intended to give him a preference by 
the payment. It the 
of clauses refusing a discharge in bank 
debts 
the bankrupt has not kept suitable books 


suggests insertion 


ruptcy where amount to $5,000 if 
of accounts; also refusing a discharge [n 
bankruptcy brought on or contributed to 
by rash and hazardous speculations or by 
unjustifiable extravagance in living, or by 
gambling, or by culpable neglect of his 
business affairs. 

CHIC 


AGO MACHINERY MARKET 


In the electrical machinery trade there 
report: a continuance of 1] 
The 
days and of the inventory season is un 
appreciated, for the lull that usually comes 


is but one 


previous activity. nearness of holi 


it this time is nowhere encountered in this 


branch of industry. The representative of 


one Western producer of electrical m 


chinery remarks that in ordinary ti 


they 


mes 


can make delivery of a 10 horse 


power motor in two we ks at the outside; 
now asking forty-five 


they are days 


They have an addition to a plant unde 


vay, and when it is completed better sh 
made, but even this may be 
the 


more than keeping even with 


may be 


Inents 
in doubt, for growth of demand ‘és 
on the whole 

the growth of producing facilities, so that 
the situation 


from a market 


does not ease up a particle 

Electrical engineers have more work of 
fered than they can accept. It is true that 
they use a fine discrimination in the choice 
f the work they retain, tying up to those 
that 


passing on to 


have ample capital behind 


concerns 
and 
inquirers who have to finance as ws 


their neighbors 


them 
the 
as to perfect mechanically their plans, The 
amount of street railway work in sight is 
large. Ohio 
the Western 


Indiana is a 


are perhaps 
bit 


th ¢ 
tnere are 


Michigan 
leaders in this 
third, 
other centers of activity. A 


and 
respect, 
close and 
most inter 
esting and novel electrical installation will 
be that at Lockport, on the Chicago drain 


a sked 


lighting 


age canal, for which bids have been 
The plans contemplate, besides 
and power, the heating of an entire build 
ing from the current generated at the falls 

The packing industries continue among 
the largest and most persistent buyers of 
electrical Armour & Co 
purchased an equipment for a new packing 
Fast St. 
1,000 


power. have 


house at Louis, Ill., consisting 
of one 
generator, to be 
Gates, 
trical Company, and about 150 motors of 


1,400 aggregate horse-power from the 


and one horse-power 


Holt 


‘lec- 


500 
furnished by J 


representing the Keystone 
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Crocker-Wheeler Company. It is said that 
\rmour & Co. will also construct a new 
plant at Fort Worth, Tex., requiring an 
electrical equipment of similar size. The 
Crocker-Wheeler Company has furnished 
the equipment for the new Cudahy & Co 
plant at Kansas City. All the old packers 
are adding steadily to their electrical ma- 
chinery and several large contracts are in 
prospect 

Deere & Co, 
days close fo1 
1,200- kilowatt 
ibout 2,000 horse-power in motors. 


Moline, Ill., will in a few 
an electrical plant, consist- 
and 
The 


Chicago, Burlington & Quincy road has 


ng of a generator 


just bought a number of additional motors 


for their shops at Aurora, Ill., and the 
National Lead Company, of this city, has 
been a buyer. Geo. B. Foster, of the 


Bullock Electric Manufacturing Company 
says they have more business than they 
can take care of, and similar reports art 
made by the representatives of other mar 
ufacturers. However, there is keen con 
petition for most of the contracts of mag 
nitude that appear in this market 


* Quotations. 
New York, Monday, December 9 


Pennsylvania Foundry Pig Irons, Jersey 


No. 1 X $16 15 (@$16 65 
No. @ Bixss.. . 15 65 @ 16 15 
No. 2 plain 15 15 @ 15 “3 
(aray I gC I4 75 1 I5 00 

\lab 1) Pig Ne \ \ yr} delive 
No. 1 foundry, or sot I5 75 
No. 2 foundry, or soft 15 25 @ 15 5 
No. 3. foundry. 14 75 (@ 15 Of 
Foundry forge, or No. 4 14 25 @ 14 5 

The minimum figure n Pr vivant 
pig iro pply to futures her ¢l 

Bar Iron Base izes—Refined brand 
nill price on dock, 1.68c. in carload lots 
From store, 1.90 @ 1.95 1 small ] 

Tool Steel—Base size Good standart 
uality, 7c.; extra grades, 10¢ ( p 
ward 

Machinery Steel Base sizes 1.gQO @ 
2.00C from store There 1S a more ess 
prevalent disposition to name tl ippet 
figure as a minimum. 

Cold Rolled Steel Shafting—Base sizes 

From store, 2!4 @ 2c 

Copper—Very unsettled. Lake ingot i: 


carloads approximately 1614 @ 16'%4c 


electrolytic, 1534 @ 16'4c.: casting, 15! 
(@ 160c 

Pig Tin—In 5- and 10-ton lots f 
New York, 2534 @ 26c 

Pig Lead—For wholesale lots AIRC., 
with .02!4 @ .osc. extra for carloads 

Spelter—4.32%4 @ 4.37'%4c., New York 
delivery. 

Antimony—Cookson’s, 1044 @ 10%c., 
and there is understood to have been some 
of it in the market as low as 1oc.; Hal 
lett’s, 814 @ 83%c.; Italian, 734 @ 8&c 

Lard Oil—Prime City, 79 @ 82 in 


wholesale lots. 
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Some Notes on Travel in Brittany. eel all ex sit g clo 





This town of Dinan, France, is o1 ¢ Gay x 
] r } 
ne most curious Old p :.% Ss « 1 ! l 
It is an old fied t fortifi M ( g 
ing nearly con dl Old . ‘ Ln \ 


town and sti tanding places g l 
Tec 1 eep stre { o e 
t 
3 torms e origi ( ¢ SX4X 4 
north side tow is St. 3B : ‘ f ‘ I : 
by a gateway « ( he P Ik fiites 
\\ h thie S l ! s 
con Y inv < 1 ri ( £ 
nd similar ( Phey don ‘ 
no vitl eited Wee C 
the fortifications freel 1 fig \ \ 
the he el k px \ ( g () 
do not serio Vv 1 O¢ \ r pies 
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exercise in faith that it will not overwheln 
“the blessed island”’ itself 

There are curious customs in Brittany 
One of them is great respect for the dead, 


whom they will not bury far from home 


Their churchyards are small, so that the 


occupant of a grave is a twelve years’ ten 
ant only \fter this period the dead are 
dug up and placed in an ossuary, and, in 
one place we saw, they bury all the bones 
in a common pit and put the skull alone 
into a little labelled box, and a little skull 
full of these relics The people 


are very devout, and apparently all are 


house wa 


honest. We left our baggage by the shore 
below high-water mark. Someone would 


move it above tide level if we did not 
send to fetch it. Certainly no one would 
run away with it or leave it at the tide’s 
mercy We got along well with all the 


1 
+] 
Ul 


people, including the French officers, who 
behaved like ordinary mortals and were, 
so far as we have met them, excellent fel 
low We left “the blessed island” 
many regret W. H 
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Experiments on the Flexure of 
Beams — Discovery of New 
Laws—I. 

BY ALBERT I GUY 
INTRODUCTION 
The aim of the engineer is to build 


strongly and economically—in other words, 


to obtain a maximum effect with a given 
amount of material 
When the 


ined, the various 


design of a machine is out 
mechanisms being shown 
n place, the most important thing to do is 
» determine accurately the positions, di 
rections and intensities of the forces ap 
plied to and developed by the machine 
This done, the necessary sizes of the dif 
erent parts are calculated according to 
the rules established by the science of the 
resistance of materials, and finally, feeling 
work will be 


ynfident that his strong 


nough within the limits just found, the 
lesigner judiciously modifies the shapes of 
the parts, in order to please his taste and 
to insure a neat appearance to the finished 
machine 

But when he began to materialize his 
conception he met a great difficulty: those 
rules apply only to well defined cases; 
ind even then, notwithstanding scientific 


researches and numberless experiments, 


many of the formulas deduced therefrom 
nd offered in our text books are difficult 
to apply, because of their indeterminate 
form. Often the designer has recourse to 
which undoubtedly serves 


has some 


his experience, 
him well when the case at hand 
similarity with those he has treated before, 


but which, at times, leaves him helpless 


before some unraveled combination § of 


molecular forces To loosen this new 


Gordian knot two instruments can be 


used—one, the mathematical analysis, and 


the other, carefully conducted experi 


ments. The first of these is beyond the 
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reach of the majority of engineers, but in 


order to be producive of successful ri 
sults it must be corroborated by the se 
ond. To conduct experiments is a most 


task, which before being under 


taken requires much thought. Just as the 
analysis has a basis which is the study of 
the deformations of a molecule of matter 
caused by the various forces at play there 


on, in the same way the objective basis of 


the exreriments is the underlying prin 
ciple, simple or complex, governing the 
ca lle saying that every rule has its 


h grammar 


exceptions applies here; as wit 


we mi study first the one and then the 
other The principle, once discovered 
becomes a pole whence radiate an infinity 
of combination It is clear that, know 


origin, the latter can readily be 


‘Ss 
. 


In practice the combinations 


re most generally met with, and the prin 

ciple very rarely This explains why 
many experimenters, mistaking the excep 
tion for the rule, have vainly tried 


1 


establish formulas generalizing the results 
of their investigations 

Phere ore, since the science of the Re 
Materials 1 


it can be greatly furthered by 


sistance of primarily one of 
observation, 
the individual efforts of all those who 
have the rare opportunity to make careful 


tests With thi 


view, after many unsuccessful 


and extensive object in 
attempts to 

Ive analytically a familiar question in 
flexure, yet convinced of the possibility of 


an exact solution and desirous of acquit 


ing reliable experience, the writer undet 


everal series of experiments, the 


took 
first of which is exposed in the following 
He was thus fortunate in di 


covering 


some laws which had escaped investiga 
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tion and which will be found of the great- 
est utility 
Posing as a problem the simplest case 
of flexure of a solid, a case of everyday 
occurrence to the designer, it will be 
shown, first, that the ordinary formulas 
are insufficient to solve it; then, the new 


laws being explained and applied, a com 


e obtained 


plete solution will | 
\ SIMPLE PROBLEM 
It is required to design a beam having a 
mintmum volume and which, firmly held 
at one end, must sustain at the other a 
load P 
length L. 
To solve this problem it is necessary to 


perpendicularly to the 


acting 


know: 

1—The kind of material composing the 
beam; 

2—The modulus of elasticity of the ma- 
3—Its limits of elasticity; 


1—The factors of ratios be- 


t 


ween the limits of elasticity and the longi 


safety, or 


tudinal tension or compression which the 
fibres most, remote from the neutral axis 
will be allowed to beat 

\ny section distant a length + from the 
loaded end of the beam must resist a bend 
ing moment 7’ x and a shearing force P,; 
but as the latter is not very considerable, 


compared with the former, it is custom 


ary, in practice, to neglect it in the calcu 
lations, and provide for it only at the 


point of application of the load 


Since the beam must sustain the load, 


the ultimate strength of the material is 


not a factor in the question, and the al 


lowable stress per unit of area must be 


well within the limits of elasticity 
In accordance with the common theory 


of flexure the following assumptions are 











Y "4 
made: 
1—The allowable tensile and compres- 
sive stresses of the material are equal and 
termed f; 
2—The stresses in any section of the 
Ae 4 Al 
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FIG, I A BEAM IN FLENURE 
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former in 
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ind 
When } 


Generally, 
tions the be 
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We may also remark that, if the super- 
posed prisms were fixed at both ends, the 
sliding would not take place as in the 
case just analyzed, and the system would 


behave as a solid of the same total rec- 


In the foregoing we have assumed that 
the bending was not great enough to cause 
e rupture of the beam, consequently it is 


quite admissible to conceive any transvers? 


section, / lane, as well before as during 
the application of the load. But when 
permane deformation preceding rupture 

ikely to oceur, the sections do not re 


main plane, and equation (1) is then 

ufficient to express the relation between 
the exterior and the molecular forces. Mr. 
de Saint Venant in his memoir on flexure 
(1856) has conclusively proven that the 
learing stresses, transversal and longitu 
dinal, combine, in such a case, with the 
tensive and compressive stresses, the re- 
ult being that any section originally plane 


becomes distorted in the form of a double 


curve, each half of which is a parabola of 
the third degree 


The safe resistance to the longitudinal 


‘- 
2 bh 


as given by Jouravski, Bélanger, Bresse, 


Re ule aux, etc 


Professor Reuleaux makes / f g & 


5 
equations (1) and ( $) are combined and 


this value of f, is introduced therein, we 


have 
= i P ; ra Pe r 
A ag f= 
| 2hh bh 
’ 16 : 
whence /1 x 3.2 x, quite a useless 
7 


value for our problem 

Mr. L. Vigreux [Résistance des Maté 
riaux| says: “If the material composing 
the beam is close-grained / /; but if of a 
fibrous texture, like wood, the value of / 


ifferent from f. No experiments have 


1 


been made in order to determine the value 


otf, , and for the present we must solve 
, : as 
thie equations Vo cl Slug for . tiie value 
a] 
f cd ‘i [ ! t 


CVherefrom we conclude that in practice 


gitudinal shearing cannot 


he employed as a factor in the calculations, 
nd that it may become dangerous only 

because of the bad choice of the point of 

application of the load, or on account of 

the defective manner in which the beam 
fixed 


As to the Metacenter. 


Kmperor William of Germany attended 
a meeting of naval engineers a few days 
ago and told a good story as follows: 

“Some fifteen or twenty years ago my 
interest in and my zeal for naval questions 
led me to approach an old naval officer 
and request of him an explanation of the 
metacenter of a vessel. He answered that 
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he himself did not exactly know what this 
was, and besides, it was a secret. He 
could only tell me that if the metacenter 
was in the maintruck, the vessel would 


capsize.” 


A Crank-Pin Turning Machine. 

The machine here shown 1s for turning 
crank pins on solid shafts, also for eccen 
trics when they are cast or forged on the 
shaft By the use of this machine the 
usual tedious process of turning such 
crank pins on the lathe is avoided. In 
this machine the pin to be turned is sta 
tionary and the tool travels around it. 
he center of the pin is placed in the cen 
ine of the machine, and the shaft 1s at 
the side. If the shaft is short enough it is 
placed on centers, but if longer the turned 


part is set in V's, or round bearings, which 
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the necessary movements being given tv 
the cutting tool. A carriage is provided 
with feed motions for the longitudinal 
movement similar to those of the ordinary 
engine lathe, as shown in the half-tone, 
Fig. 1, and which it is unnecessary to de 
scribe. In the drawings, Fig. 2 differing 
in this respect from Fig. 1, the feed move 
ment is derived from an eccentric groove 
in the face of the gear end of the large 
ring. In this groove a pin on the end of 

lever works, and the motion is transmit 
ted by lever and pawl to the feed train. 
On the other end of the rotating ring, 
and overhanging it somewhat, is a cross 
slide which carries the cutting tool. This 
slide is operated by a screw and star feed. 
The feed now used is as shown in Fig. f, 
Fig. 2 being introduced to give a better 


idea of the general construction. There 

















hold it parallel and firm. These holders 
for the shaft are alike on each end of the 
machine They are movable lengthwise 
f the bed and are each clamped by two 
bolts like the ordinary tailstock. Cros 

slides, independently clamped, provide for 


x 


the adjustment of the centers or the \ 


bearings, according to the throw of the 
crank. Inside these shatt holders is an 
other bridge-bar, as it is called, clamped 
upon the ways of the machine for holding 
‘the crank, or especially the crank-pin end 
of it securely in position. A piece is pro- 
vided which goes loosely over one of the 
sides of the crank with a wing or foot 
which is fastened to the bridge-bar, and 
then set-screws around the crank are ad- 
justed and tightened and the crank pin 
is held securely against the cutting strains. 

When the pin is thus set it remains sta- 
tionary until the turning is completed, all 
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a sufficient movement of the slide for 
facing the collars at the ends of the 
rin, as well as for adjusting the tool fe 

cutting the cylindrical portion of the pin 
The head of the screw is graduated and 
Iso the tool slide for minute and accurate 
djustments. Fig. 3 shows a portion of 
he cross slide with the tool in position 
The machine is made to be driven by belt 
as here shown, or with an electric motor 
mounted on the machine The inventor 


is Charles Vogel, Fort Lee, N. J., and the 
machines are built by the Crank ?in Ma 
chine Company, 135 Broadway, New York. 
Centroid of a Quadrangle. 

The neat and simple construction here 
shown is from a contributor’s note to 
“Science’”’ : 

To find the centroid of any quadrangle 
A, B, C, D, divide each side into three 
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Echoes from the Oil Country. 
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LH of this. The bracket is fastened to the 


body casting by four cap screws. A feather 


C is let into each end in a channel in 














base, to locate it in the slot of the m 
table, and it is fastened by bolts throt 
he holes atD D. Two clamps at Ff and G 
used to fasten the work, /° being neat 
over the vertical adjusting screw ; 
\onu d head screw at i 1 ¢ the ié d 
l against cating cw K I 
I f he 1 cke I, inl i tw ( 
et-screw . act vertical ( g I 


lastening screw 

For the milling, a gang of cutters an 
special arbor of the shape shown are used 
the angle or first cutter being threaded 
with a left-hand thread to screw on to th 
arbor and force the other two cutter 
Pere ae ether, T ‘ Sree 
tightly together. le narrow cutter is to 
fl: 


finish a flat along the extreme edge of the 














milled surface, and the large one is for 
inilling the face. The last two cutters are 
keved to the arbor. 


The fixture is first bolted to the miller 





table, and the work is fastened upon it 
adjusting all locating screws so that ap 
proximately the same amount of stock can 
be removed from all parts. As the varia 
tion in the castings is very little, if the 
first column has been machined correctly 
all the others will be. A gage is used to 
set the gang of mills. The work is moved 
up to the cutters until the facing cutter is 
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Fic. £. FIXTURE FOR MILLING THE SLIDE 


right. I was never sure why they made the 
difference in their practice, whether to suit 


U 


the prejudice of the users or for some 
other reason. Where this way originated 
I cannot sav, but I never saw it anywhere 
else. W. Osborne. 





Machining Drill Columns. 


BY WILLIAM DORAN 





The tools here shown were for machin 





ing the upper columns of small, one-spindle 








drill press The column is shown in 











position on the fixtures. The points ma- 
chined are: the finishing of the slide sur- 





face 4 4 for the adjustable spindle head | 
by milling, as shown in Fig. 1; the face ' 
milling of the base J and of the back P, —__ 
Agel M. 
as shown in Fig. 2, and, lastly, the boring 
of the hole for the spindle through the col- 
umn at Z and through the spindle head Q, I I 
as shown in Fig. 3 H: i] ll Hs: 








The milling of the slide surface is done 


first in order to have a reliable surface by H M - - 
which to locate for the following opera Sy | ) J ar | 
tions. The body of the fixture is a long = : : 

‘ JE F G | c | JE E Gg 


casting B, with a high projection at each A A 
end, the one at E being a “V” for the body 
of the column, and the one at the other 








end flat and square with the base, for the D D 
head-supporting bracket J. This bracket ; . 

. 4. Wie 
is of cast iron, cored out at J, so that the S Side View. | 





head of the column J/ will enter it, the Cc } C Jame Wa 


inner side of J being open so as to allow FIG. 2. FOR FACING BASE AND BACK. 
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which s shown The dovetat ed lide 
face previously machined is utilized 
locating and fastening the columns 
fixture consists of one hi 


standards on which t 


with three 
fastened. The locating surfact 


angle as that of the machined surfa 1 


angular-fac 
screws H, are 
umn 


though they are not absolutely n 


iV} body castil 





he work 
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RIN 
d 
s 

ane 

1 

Ss Tal 

1 { 


late 
from 
fa ter 

red 


ct IN 
‘ 
ine 
e! I 
\ p ( fe 
hxt ( I 
Wl I 
n 


4 mc s Va vist 


¢ the holes u 
0 ning n the upright 


inserting 


iter from 


fix n tl on the 
he I d { nd the worl 
ring bar 
bushing 
nd tal t dt pt swung 
can be 
( nale The 
ugh itt fastened in the bar 
gh the hole Che bar 
itters are 


fit tituted, and 


he boring fix eC] hown is used 

' e columns, 

for tl tw thi four, five and s1x- 
pindle fram« Pec t-driven ma 
chine, that may be t to bore two col- 
t t once é machine the 


worl ted and fastened upon it in 


t] ime W here wn, the differ- 
enct g ‘ f the boring bars 
or « \ aa and feed- 
ng them thr gh tl hol n the work 


ively the same 


g drill press 


An Extra Heavy Shaping Machine. 
Wy Hictrate herewitl 4 
nd weight which 

been completed by the Newton 

lachit Wor of Philadelphia 


m ill tor 


shaping ma 


re f unexal pled ‘ 


cutting 
tt ee castings It 


I | t the cutter 
‘ f haping out 
t ft t ad mec ot elec 


feed ccomplished by 

the ram 

id swing 

a | 1 1 t tf the cutter 
ugh the 

i] e dogs at the 
electric by 
ufheient 


heavy worl 








4 to b done two quic pitch ! h d been erected the « nt ling Lorees 
eears arranged in succession are used the roadmaste d nent objected 
This looks like a bold confidence in worm their use, because of the fact lat 
vearing, but it is, we believe, fully justified veight as unevenly distributes el 
by the experience of the Newton worl rious set ot wher I is thereupe 
vith steep pitel Wornis Che drive ¢ f luded to make ich hanges I 

m head is bv a crank and Whitwor echants would even distribute 
uick return motion, the Whitworth n weigl the satisfaction of tl idma 
ion being shown on the face of ( irg ters I" has now een Gone ind t 
worm gear The crank 1s inside the fram machine ire In partia ! $10 Wh 
nd connes | block on the under sid { tre thus. indeed. American locom 
f the rar ( Chis blog djus ( t does n ppe it the ( 
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SHILADELPHIA 











AN EXTRA HEAVY 


e undercut V on the ram 


this 


in tl 
head, 


PTOOVES 


and by means the reach of th 


bar is adjusted 


An automatic feed of the work table 1s 


provided, as well as power elevation of 


the knee, through an independent motor 


A fine adjustment by hand is also provided 


through the squared shaft end on 
the 


which 


workman's hand rests in one of th 
views 
The extreme length of stroke of the ram 


rhe 


and 


head is 18 inches cutter bar is 9 


inches in diameter the gross weight 


is in the neighborhood of 30,000 pounds 


The unusual hight is to provide rigidity and 


to give sufficient range of adjustment 


When set 


the hight will be below the floor link 


1 1 


the knee for use about one-half 


American Locomotives in France. 
United 
ner 


States Consul Robert P. Sku 
Marseilles 
concerning 
the | 
ranean Railway: 
“The made in this 
city in March, since which time the loco 


sends from the following 


information loco 


American 


motives on aris, Lyons & Mediter 


first delivery was 


motives have been in process of erection 
in the company’s shops at Arles. I have 
been informed by one of the officers 
the company that after these machn 


SHAPING MAC 


HINE, 


he No. 7. was conve 
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the type commonly manufac 
My informant 


thes 


tured in the United States 


that in preliminary runs, 


maintained a speed of 71.45 
hour. 
‘A local newspaper of 


to-day suppl: 


hese additional details: ‘Yesterday mort 
ng lot the first time the rapid express 


\vignon to 


one of the new Americar 


ved from 


mn es erected at Arles Chis m 
) N 2999, W tached t 1 train 
tor rge cars of t first class, weig] 
Ing 34 toms, and two baggage cars, the 
tot weight being I8r ton The mining 
engineers charged with the control of this 


ve been making recently, in con 


nection with other principal agents of the 
‘ parry numerous experiments with 

St vachines between Miramas and 
\rles. The rates of speed attained have 


exceeded at certain moments 77.67 and 


80.77 miles per hour upon this portion of 
rack, which, by reason of its favor 
thle condition, lends itself better than any 

| to these interesting and important 


results of wl 


ich, 


the point of view of regularity of 


from 
speed 


cre new engi 


ne 
es 


The Speed and Accuracy of the 
Slide Rule. 


Ve note in Engineer 
1 
slide 


“18 
Deer, which were undertaken with 


‘ ’ scoen I 
the Practical 


ie records of tests of the rule by 


view of determining its average percent 


ag 


erro! It isc 


mmonly considered 


? } t “wurst 
orainary jToO-inch rule 18 accura 
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te about one-half of one per cent. These 


tests, of which 136 are covered by the table 
of results given in the article, show that 
the percentage of error is materially less 
than this. The author points out that for 


many uses the superior accuracy of the 


lower scales is usuall verestimated 
These cases are he fre ( es in W ich 
the lower scales require more s« igs and 
readings in the upper ones, the errors 
due to these additio1 settings d read 
ings more than offset e gain due 
ti the increased opel s Tt ( scales 
The tests in ed both simple multiplic 

tion and other operations in \ several 
settings and readings were involved. Some 


comparisons were also made of the speed 


of the rule and of calculating machines 
These the author admits are no ntirely 
* 1 
satistactorv, but he concludes tl 
Broadly the S ) 
served i cat l it 
given nl “¢ Vv rule Wi 





To get an place of figures by 
machine, twice as much time must | 
taken as in the irst ¢ ( \ ( This 
result, though not necessarily valid for all 
observ: rs, testihes at anv rat to the ex 
treme rapidity of slide-rule comput 
since it 1s a well-established fact that on 
four or five figure work machine computa 
tion requires from 35 to 50 per cent. of the 
time required with logarithm 

The following are his con 1 
zg rd go the ecuracy O1 s de-rul \ 

| ’ sh Calc lation Ss the upper s« r 
of the 10-inch rule is reliable to one 
quarter of on per cent The lower scale 


and may generally be used instead of a 
four-place legarithm table It should be 
observed that the upper scale of the 20 
inch rule and the lower scale of the 10 
inch rule are graduated alike 


For short calculations the lower scale 


ot e 20-1nch rule 1s re e to one enth 
ot one pe cent and may ve us d iste id 
of a five-place logarithm 

If five places of figures are to be ob 


tained and the intermediate products are 


1 1 


required, the 20-inch rule is not much 


aster th machine, at : tly more 
fatiguing 

“In apply ‘ clusions to 
practice ) } escribed: 
The rule ve accurate, and 





the computer should be practiced in the 
estimation of tenths. Other than this, no 
unusual skill is required, nor is any claimed 


In the bove tests 


the Edgar Thompson Steel Works, in 
Braddock, Pa., have been taken into part- 
nership with the Carnegie Company, $150,- 
000 worth of stock being distributed among 
them Heretofore it was only the he ads o 
departments who received bonus like 


this 
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Edwin Reynolds, President of the 


enti 


with 











American Society of Me 
chanical Engineers. 


carecec! 


Mr. Reynolds was born in 183 t A 


neld, Bg ( \A\ rn } 
ecticu pres¢ ) 

Y les ] 2.000 Che ; 
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Anson P. 


rad a general machine shop, 


with 


’ 1 
pprenticeship was begun 


tl ecialty of sewing-silk machinery ; 
ds, or carding machines, als 
dur \Ir. Revnolds’ appren 
\ ¢ t | ) in I84 we can 
( crude afta Chere 
no foundry Che 
‘ ) yrised oO -incl 
the ( la ol a 
] I ern ake lathe 
iT d r¢ ] AW Some cred 
machines were, however, turned out, 

Mr. Re ld nticeship consi 
+S ly 4 { no thre trade « ~ 
e understand it, but “how to do things 
ny ipliances wherewith to do 
em.’ A memorable event of Mr. Rey 


hip was the addition of 
Mr 


employer and their relations 


ds’ apprentice 
h lathe to the plant Reynolds 


ved with hi 


ere more like father and son. His wages 
vere: for the first year $30 and his board, 
the next year $45, and for the last year 


On the completion of his apprenticeship 
Mr. Reynolds 
with Smith, Winchester & Co., 
Windham, Conn., 


machinery, and then 


worked as a journeyman 
lor a yeat 

South who built pa 
he went as a 


Woodruff & Beach Iron 


Hartford, One 


per 
ourneyman to the 
Worl S at 


panies ot 


of the large com 


that time, who built slide-valve 


and 


Reynolds was working there 


team engines 
While Mr 


Mr. Wright became engineer of the works, 


general machinery. 


and they began the building of the Wright 


engine. No concern in those days, how- 
ever, built engines exclusively, and Wood 
ruff & 


out 


Beach among other things turned 
a lot of stone-dressing machinery, in 
the building of which Mr. Reynolds soon 
became a gang. boss, 


eventually taking 


charge of all that line of work both in 
the shop and in the erection of the ma- 
chines after they were sent out. This con- 
continued for 
when Mr 
Aurora, 
a classmate of Woodruff, came East look 


a superintendent, and Mr. Wood 


nection SIx or seven 
Stedman, of Sted 


Ind., who had been 


years, 
or until 1858, 


man & Co., 


ing for 
ruff—as some other employers have nobly 
done, but as some would not have done 

recommended his subordinate as precisely 
the man for the position, and so Mr. Reyn 


olds 


tendent 


went to Aurora as general 


The 


superin 


silent partner of Stedman 


& Co. was a resident of Aurora—J. W. 
Gaff, a wealthy distiller and = steamboat 
owner—and, with Gray and Gordon, the 
owner also of the Niles Tool Works. Sted 


man & Co. had a general machine-shop 


business, building also plain slide-valve en 


gin saw-mills, farm machinery and 
The 
and 


Mr 
Patents of the old 


puny tol plantations 
large pumps for drainage Irrigation 


Was a promising field which Reynolds 
proceeded to develop 
Andrews and others were offered 
the 


satisfactory efficiency, so Mr. Reynolds de 


pump 


firm, but none showed or promised 


cided to design a pump, and in connection 
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vith this me he made some crude 
experimen he results of which have been 
of value to him in connection with hits 
re d 1 daring work of lat 
( 
The bre : f e Civil W 
terf l ly with the business at 
\ it Rey lds left there ind 
me | Be s headquar 
I f i These we 
n ( ss than the othe 
| 1)¢ | charge ot Ss Op Ml 
Boston f ( Pr. McLaughlin nd_ be 
ce he tere d in the devel- 
opment of a number of special machines, 
either designer or consulting engineer 
In 1867, Mr. Reynolds went to Prov 
dence as a general engineer and salesman 
for the Corliss Steam Engine Company, 


from 


the Corliss plan of operations having 
the first and always called for salesmen 


stinctly were competent engineers 


\fter four and a 


tion Mr. Reynolds was made general su 
perintendent of the works, which position 
he held until 1877. Hie had not held the 
position so long without suggestions and 


His old friend, Mr. 
of the Niles 


tried hard to get him to take 


to change 
Gaft, and also Mr 
Tool Works, 


hold of that institution, offering an inter 


mvitatrons 


Gordon 


est in the works or terms exceedingly 
Having declined this offer, the 


with the Allis 


a rather unaccountable 


favorable 
acceptance of a connection 
Company may have 
aspect The position held by Mr. Rey- 
nolds at Providence was then perhaps the 
highest in the engineering business in the 
United States He 


corner of the manufacturing field, and con- 


vent to the remotes? 
nected himself with a firm practically un- 
known and in embarrassed circumstances. 
The firm had failed the year before, they 
had a ramshackle old shop; the foundry, 
which had been fitted up for pipe work, 
and, all told, 
150 men were employed. It 


Mr 


what the business would so soon 


was of a piece with the rest; 
only about 
is scarcely probable that Reynolds 
foresaw 
grow to, but he must have seen in it more 
or less clearly the opportunity of his life. 
Mr. Corliss had grown rich and dictato- 
rial, seemed to believe that his word was 


law in steam engineering, and took the 


position, more or less pronounced, that 


any man who wanted the best engine must 
buy it of Corliss and must pay the Corliss 


price for it without question, In the mean- 


time Mr. Reynolds, as events would seem 


to indicate, had ideas of his own about 


Corliss engines and other things. He evi 


dently believed that the original Corliss 
} 


could be greatly simplified and 


the 


im- 
that 


cngine 


Sil 


proved, that he knew way, and 
the improvements, 


combined with = cor 


rect business methods, must result in the 


building up of a great business 


may have been more than a little of sym 


} t ] re 
pathetic benevolence in it also Here was 


Neither Mr. Allis 


knowl dge 


a bad way 
had engineering 


He could 


a concern 1n 
Sons 


nor his 


or ability help them, assume an 
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independent position for himself and find 
full employment for his teeming engineer 


ing ideas, and so he became the engineer- 





g 
ing brains of the Allis works. The first 
and most essential thing was to place the 
busine on a paying basis, and this 
‘ le almost at once through the buildi 
ot the Reynolds-Corl engine The 
o was 4x36-inch gir frame, 
stationary engine | was sketches 
n the bac of an envel | g ride 
from Milwaukee to Cl ro after his firs 
it to the scene of wl vere tobe fe’s 
greatest successes. TI] des is not 
best on general principles, but the best to 
build with the shop equipment at that time. 
This, it will be understood, was not only 
miserable, but there were no means at hand 
for the purchase of better. The first tool 


shop after Mr. Reynolds 
charge was an eight-foot bi 
nished by Mr. Reynolds’ old friend, Mr 


of the Niles Tool Works. Mr. Rey 


nolds had to and did designthe thing which 


put into the 


mill fur- 


ring 


it was possible to build in the shops as 
' if Grete 


they stood, without spending a cent a 


for equipment It was necessary to com- 


promise, not only with the machine shop, 
with the foundry, 


but more especially 


which was worse, and even the facilities, 
worst of all, for transporting the castings 
from the foundry to the machine shop had 


The 


made in two parts, so that it could be 


to be yielded to fra ne, then, was 
han- 
right or left could be 
that, 


the 


dled, so that either 
from the same pattern, and s 
the lack of 
foundry, the core work was 
jaw. At 
of the 


made 
in deference to skill in 
reduced to a 
single simple core in the a later 


time, when the demands business 
were growing faster than the facilities, the 
wrought iron frame engine was designed 
as a means of relief. The Reynolds en 
gine of 1890 may probably be said to be 
the first design in which serious conces- 
sions have not been made to the facilities 
of construction or other imperative condi- 
Mr. Reynolds’ method of work has 
seemed to be first to make a careful study 
of all the the 
case, and first of all with reference to the 
On 


work 


tions. 


conditions of individual 


underlying engineering principles 
for a 


out the simplest machine possible, remem- 


these foundation he would 
bering always the possibilities of the shop 
as well as the idealities of the drafting 
room. This has usually practically ended 
the matter. Once the design has been de- 
cided upon he has been prepared to fight 
for it, and usually successfully, and a very 
large part of the Allis business has been 
obtained, not so much by underbidding tn 
price as by embodying the best engineer 
ing features. 

Of the rapidly 
Mr. Reyonlds as an original and independ 


Succeeding successes ¢ f 


engineer it 


ent is not necessary to speak, as 
they are sufficiently familiar to the pré 
The 

Steel Company 
Although Mr 


marked a radical departure from previous 


fession blowing engine designed for 


the Joliet 


experts. 


stirred up the 


Reynolds’ design 
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lized at ce d ed the contract \ c 
1 1 
Andrew Carnegie ord d one e it be 1 C 
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/ 1 g m h, this 





eine the g g t SS.000.000 Ww 
rk f am \ The ste 
e stamp ving 
mn ed ¢ ( L i}¢ » 
ldit f eat cop ns 
Pp ( IX a 
ead ) ‘ f mod, ’ 1) 
ump ( cing ¢ 
ound ( gines in f 
rie nd EL S the ; 
first to bul ( speed dire coupled 
ype of engine and gen r. The larg S| 
screw pump he Mil ee Flushing ' S 
Tunnel was ccess 1n he field . t 
\mong the more recent work of Mr & 
Reynolds is combined lh ontal and a oP : - 
vertical reversing engine built for the “ Di 
American Steel & Wire Company at W< ECCS Was 2 ' 
cester Che cylinders of this engine wer t 2 ’ ? . 
both high pressure, 44x60 inches, the con- ~ i doing sibs 
truction leaving one end of the shaft “"''™ vient ss 
free for direct connection to the rolls and P 7 unced callin 
doing away with the gears, which have [he only 1 . 
lways been an objectionable feature. In S®SStom Was _ 
the engines f the Manhattan Elevated P" sident, Mr. S 
Railroad, of this city, the problem of get. Ore an a ; 
ng a maximum of 12,000 horse-power in ent were rie I 
ne unit, without undue weight on the '00™ , otne 
earings, eems to have been very simply m, the | 
of the flywheel h: ble cornet lost 
, room an 1 et 
taken as illustrative ™ _ siete ” 
o the Allis business ™”! a ; 
by Mr. Reynolds. In the final settlement eos me m 


contract 


Was secure d 


proposition the 
superior 


1 


that the price was 


tion As a 
Mr 


000 worth of this type of engine were or 


because as an 
design 


to others offered in competition 


ample of the 
Reynolds’ judgment and skill, $3,000, 


poss 


engines it * ae ; 
tore delivered under 


for three 
engineering 

- conditions, and 
submitted was so 


so tortunate ¢ ) as 


a secondary considera 
| 


confidence in *° —‘ 
Following the 
the 


prece dent of 


address dealt with 





ing room within sig 


dered in a lump before one of them had raps 

; matters with which 

been built and erected ; 

’ } . ’ conversant the ck 

We have spoken of Mr. Reynolds’ en , 

° 1 and topic ot the ade 
gineering successes exclusively. It must 


not be forgotten that he has been also the 


man of business, 


combination of the 
man and all-around manager that the busi- 


ness with which has has been associated : ; 
‘ ; efficient workers in the developm«e 
has so marvelously grown, so that it 1 ; : 
1 ' ' . open hearth steel manutacturé 
now building a shop which will cost nearly ; ; , ; 
» 4 ‘ ’ United States Che addres TO Vi 
$3,000,000 and will undoubtedly be the a ' 
1 , 1 most precisely the same lines as 
argest and most complete machine shop ; a Sa - 
: ; ; the sketch of Mr. Wellman’s life pub 
for the class of work ever built 
7 eee in our columns upon his assumptio1 
Mr. Reynolds was held in the highest ‘ ; 
: presidential office one year ag 
7 t 
esteem by Mr. Allis. He was made by the , —_ 
: pie tay ; . he described 1 e minute te 
will one of the trustees of the Allis estate, , ; 
. tall the succ lurnace a p 
nd on the reorganization of the busines ' ' ; 4 
a empioved 1 | ( rie ( dill 
he was elected second vice-president of encountered and , , 
nc itere ad ( 
the company. The University of Wiscon- yr Welln oe | 
sin conferred the degree of LL.D. upoa  ranidty er plets = te p 
Mr. Reynolds and later placed his name of open he steel manufacture 
upon the frieze of the new engineering jng the field M \ |] Holley 
building. His election to the presidency whom Mr. Wellman w ng d 
of the Mechanical Engineers is a recog matelv assoc ‘ ‘ edt ‘ 


ture in the United 
ind it has been by the ; 

was mainly a 
engineer and business seg 
ostentation, of the 


man as one of the 
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mn showed that the members of the 


Council had not known of the real condi 


tion of things until very recently 


Mr. Towne followed with an admirable 
tatement of the situation as he saw 
He regarded the condition of the society 


than appt ared upon 


I 


er1ious 


thre surface \s an ex President he wi 
vember of the Council and had signed 
the circulars, but further consideration had 
led him to modify his views as to the 
serious nature of the situation. By an an 
ilysis of the accounts of the society he had 


first made its 


1897 and that it had since 


learned that the deficit had 


ppearance 1M 
then average 


teadily grown larger at an 


rate of about $2,400 a year, which amount 
he did 


Uarming 


not consider large enough to be 


The increase of dues proposed 
by the Council would bring in additional 


revenue to the extent of about $18,500 4 


year, which he considered excessive when 
ynpared with the deficit He finished 
by saying that at the proper time he should 


that the increase be one half of that 


move 


proposed, and stated that he did not think 


there would be any difficulty in relieving 
embarrassment for the time 


had 


O an acrimonious discussion it was headed 


thr ocietv’ 


being If there been any tenden 


excellent taste of AVE lowne 


off by the 
pecially by his frank ac 


that the 


remarks, and « 


knowledgement 


Council were at 


scrutinized the affairs 


more closely, 


not having 


fault in 
f the society and that as a 


member of the Council he 


accepted luis 
hare of the blame. 
Col Meier 


gorette d that he 


Mr. Towne 


was obliged to ditfer from 


followed and re 
the Council, but he did so largely because 
f his knowledge of the views of distant 
members. He considered that resident 
members should pay more 

Mr 
matter now would be hasty. 
sion should be 
among the members for their information 
ind the 


table for action at 


Cary considered that to decide the 
The discus 


and distributed 


printed 


the 
This 


idea received considerable discussion, but 


r¢ solution should be laid on 


a future meeting. 


it was ultimately decided to take a vote on 
the adoption or rejection of the proposed 
change 

Mr. Rogers 


pecially to 


opposed raising the dues, es 
the Juniors, and thought the 
existing embarrassment could be overcome 
by a loan from the members. 

Mr. Sinclair, in some very plain words, 
stated Council fault for 


that the were at 


not knowing what was going on. It was 
absurd to compliment the Council on their 
when, 
they had 


Not 


paying off its 


conduct of the affairs of the society 
without 


allowed the 


knowing it themselves. 
society to run into debt 
long ago the 


society was 


debt and this abrupt change of affairs was 
mcomprehensible to him 

Mr. Warner did not believe the proposed 
\MIem 


Once 


increase in dues a serious matter 


bership in the society is worth it 
the society was a ten-dollar affair, then it 


a fifteen-dollar affair, and he 


Zrew to be 
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that it five 


He hoped that it would be- 


believed was now a twenty 
affair. 


come a hundred-dollar affair. The case was 


dollar 


similar to that of the appropriations of the 
The had 


billion of because the 


appropriations 
dollars 


to be a 


rovernment. 
grown to a 
had billion-dollar 


country grown 


Mr. Cox considered the policy of having 


a class of life members a mistake. If the 

policy was to be continued at all, the price 

of a life membership should be raised. 
Mr. Rockwood did not consider the real 


question to be: what shall the dues be? 


but what do we want to do as a society and 


what dues are necessary to do it? 
Mr. Platt referred to the statement of 
the Council regarding the dues of the 


English Institution of Civil Engineers and 
said it 


1 


the statement ot 


He corroborated 
News re- 


compared 


was erroneous 
f [Engineering 
this and 


that 


matter, 


garding 


work of society with our own in a 


manner very unfavorable to the latter. He 


stated that, until late in October, the C 


ci! did not know the facts—not even that 
the society was in debt 

Mr. Forney opposed the increase. He did 
not consider membership in_ the ciety 
worth twenty-five dollars a year to many 


Hle opp sed any postponement 
The 


meeting to vote on the ques 


members 


or evasion of the question. members 
came to the 
tion and should do it 

Mr. Halsey referred to Col. Meier’ 


the 


S110 


eestion to increase dues of resident 


members. The correspondence of this pa- 
per had shown a strong feeling among the 
non-resident members in favor of this ac 
So far as the actual use of the house 


concerned, th 


tion 


by local members was 


views of non-resident members were large- 


ly imaginary, but the holding of one meet 


ing 


of each year in New York was a real 


advantage to local members, as they at- 


tended it without cost. The amount sub- 


scribed to the entertainment fund did not 
nearly offset the expenses of those who 


He 


believed that the feeling of the non-resident 


came to the meeting from a distance 
the dues of 
The 


the 


members was just and that 
resident members should be increased 

little of 
problems of the Council, but they referred 


members at large knew but 


to the experience of the Civil and Mining 


Engineers and were right in asking why 


this society could not be run 
He defended the 


the technical press and believed 


as economic- 


course ot 


that if 


ally as those. 


the increase had been adopt d by the votes 


of the members present, as originally 


planned, it would have broken the society 
in two 


Mr 


duct of foreign societies, especially the So 


Henning had investigated the con 


crety of German Engineers, which has dues 
This 


wherever 


f only five dollars a year society 


sections in various Cities 


has 
members can get together. It 


twenty five 


has in consequence a membership of 16,000 
It is this 


national which 


That 


thus a 


society, 


society 1s not society publishes a 
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weekly paper which returns a large rev- 


He had drawn up a revised const! 


enue. 
tution which he would submit to the Coun- 
cil for their consideration and for pre 


sentation later to the membership. 

Mr. Soule stated that 
of the Council and had signed the circular 
of the 


he was a member 


increase was 
hs 
h 


letters, but his support 


only half hearted. He considered t 


Council responsible for the condition of 
affairs. He hoped that, to avoid dissension, 


the measure would be voted down unan 


imously, but with the understanding that 
it is to be kept alive and considered fur- 
ther another year. 

Mr. Morrison remarked that the dues are 


now as high as in other similar societies 
It was one thing to raise them to this point, 
but it was altogether another thing to 
raise them above that point. 

Mr. 


that this deficit had existed for years and 
found in the 


Kent wanted to know how it was 


that no clew to it could be 
of the finance commit 


the 


annual statements 


tee and why the statement for past 


year just distributed, like the others, gave 
no comparative statement of assets and lia 
" the could be 
contrary for 
Library Association 


an apparent balance to the good of $80,000 


from which facts 


but on the 


bilities 
learned, showed 


the society and the 
What kind of bookkeeping is this? 
The proposition to lay 
met with very determined opposition, es 
W. Hunt, lared 
that the members were now ready to vote 
and that the 
should be proceeded 


upon 


pecially from C who dec 


voting upon the question 


He said he 


to vote his prox 


with 
should demand the right 
ics upon the question of tabling Phe 
matter for th 
Hunt said he 
his 
proxies irrespective of the decision of th 


members present and others holding prox 


would be a 
Mr. 


right to vote 


chair said that 
members to de cide, but 


hould insist upon his 


ies gave notice of an intention to demand 
lly, the 


the same right. Fina previou? 
the chair appointed 


Fre d J 


metho 1 


question being moved 
Messrs 
Miller tellers and announced the 
of voting by ballot and that tl! 
polls would close at 3 P. M. Thi 


was lively and far more proxies were vote 1 


Suplee, Pomeroy and 


voti 


votes, many of the members 


former. M 


than direct 
voting large numbers of the 
N. Forney held over a hundred proxies, 

large share of them being from mechanical 
Fred J. Miller held 


the largest number of proxies by any sin 


officers of railways; 


gle member—162—all of which were voted 
in the negative 
WEDNESDAY AFTERNOON SESSION. 

The process of verifying and counting 
proxy ballots is a long one, and the tellers 
were not ready to report at the opening 
of the session 


Mr. 


Council that at a meeting the preceding af 


Towne made a statement for th 
ternoon it had adopted a resolution for the 
appointing of a committee to investigate 
the affairs of the society and appraise its 


property—employing, if necessary, an ex 
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I I 1 be rT red nd Wa i CC 
Commod B. bf. Isherwood, who w 
ee! chief throughout ie «(Ch 


He 


would not permit to 


sent a 


physicians 
tim 


which will appear in thi 


Pransactio1 He wrote: “In meeting 


to erect a monument to Robert Fulton w< 
lo honor to ourselve Ile does not need 
uur recognition or our homage. Where 
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Fulton 


een descendants of Robert 


1¢@ head, passing aross the churchyar( 


nd into Trinity Church, where a solemn 


memorial service with full vested choir was 
gone through with \t this service, con 
ducted by Dr. Morgan Dix, an address was 
lelivered by Rev. Robert Fulton Crary, of 
Poughkeepsie, a grandson of Fulton. This 
ddress went into some curious details 
f Fulton’s ancestry, showing a presump 

m that he was descended from a Dr 








rHE ROBERT FULTGN MEMORIAL IN 


ever a steamboat tloats there is a monu 


ment to Fulton.’ 


Dr. Robert H. Thurston, of Cornell Un 


also an ex-president of the society, 


briefly of the career of Fulton, show 


ing that he was a much greater all-aroun1 


than commonly estimated Ile was 


an artist of no mean ability, and was 


his life an appreciative promoter of art and 


letters 

\fter 
formed, with President Wellman, 
Melville, 


these exercises a procession was 


\dmiral 


Mr. Haswell and Dr. Thurston 











NEW 


[TRINITY CHURCHYARD, YORK, 


the seventeenth century was 
lain t Lady Arabella Stuart of the 
\t the conclusion of the services in the 
flag was lifted from the monu- 
Wellman, 


le committee in 


resident which con 


CXeCTcises | 
charge of the memorial movement through- 
Messrs. G. C 


Hunt and Henry H. Suplee. 


out consisted of Henning, 

C. W. 
rHURSDAY EVENING SESSION 

The first paper taken up at this session 


Was 
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A Portable Accelerometer for Railway 
Testing. 


BY F. B. COREY. 

This paper is a description of a very in 
teresting piece of apparatus for measuring 
the acceleration of railway or street cars 
The mass acted upon by the accelerating 


force is mercury contained in a horizontal 


the rise and fall of the mercury 


passage, 


in two short vertical columns being the 
means by which the acceleration at any 
moment is read. This movement is, how 


ever, multiplied by alcohol columns res 
ing on the mercury and of smaller diam 


ter than the mercury columns The in 


graduated to give, by direct 


strument 1s 


reading, the actual acceleration in miles 


per hour per second and in pounds of ac- 
celerating force per ton weight of car or 
train. 

The instrument is not directly self 
] 


but is made so, in effect, by a 


recording, 


strip of paper driven by clock 


moving 


work, the recording pencil being manipu 


lated by hand so as to follow the tluctua 


tions of the alcohol column, and this con 
struction is stated to be entirely satisfac 
tory. 


The paper was discussed at some length 


by Mr. Wilfred Lewis, who d 


howed an is own 


scribed and 


instrument of for 2 


simular purpose which he had termed an 


indicator This trument has 


He did 


not regard the instrument described in the 


nertia 


1 


been published in these c 


ylumns 


paper as entitled to be called an instrument 
He 


of recording the 


of, precision considered the method 


lications by following 


1m¢ 


y hand as far from satisfactory 
This instrument, as well as his own, had 
the defect of being subject to lag, whereas 
a really satisfactory instrument for this 


purpose should be instantaneous in its ac 


This, 


indications 


tion. however, is imposible if the 


are to be made through the 


action of forces on a mass of material. 


He did not profess to know which of the 


two instruments was superior and thought 
the matter a suitable one for a comparative 


test He thought that a rider similar to 


thermometers 
The 


ments are in many cases so quick as to 


used on maximum 


those 


might be a desirable addition move 


make it impossible to follow them with 


the hand or even to read them satisfac 


torily. He was satisfied that there 
field 
for this purpose 


Mr 


ment which required t 


was quite 


for a real instrument of precision 


Fowler conside red an 


be read LD the eve 
to be seriously defective, as the 


He 


described a recording instrument which he 


follow the changes quickly enough. 
had used, but it is impossible to describe 
ations 


this here without illustr 


Mr. Kingsbury considered that recording 


the indications by following them with 
the hand was desirable for some pur 
poses. He considered the statement that 1t 


was necessary to stop the indicator repeat- 
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ci et i off, apparently, in the middle of running them in oil. The particular case 
Phe f men e charge of th is story d in doing so received a round in mind was the transmission of 75 hors« 
ng out of the instruction cards, which of applaus power trom the motors he « ixle « 
C bed he pape And, la i Professor Higgins was the next speaker. the Mono-rail Railway, at the Brussel 
the diseiphi ul h dut Lie d that the method described might Exposition. This is the type of road whi 
gely explain themselves wok as etherial or spiritual, but he was is soon to be erected between Liverp 
\ ( ( 1 dith Itv s found very much impressed with what he had and Mancheste: 
tting each of these foremen to attend heard He feared that the methods of He sums up the case for the chai 
| ( » duti d lea f Mr. Taylor were so much in advance of follows: 

e other but finally tl becom ey ng methods that we were in dang “The Renold silent chain gear possesses 
rm eam and pull together. ‘ ngthem aside as visionary, but hebe- 1n common with all chain gears, these ad 
di ( ( divided torem » ed them so practical and scientific that vantages: (1) A positive speed ratio ( 
pern 1 \ He thought that fi ( e possible they may m he begi: slip); (2) no tension in the slack side of 
nal ne of th ! 1 could be « n nine t 1 epoch in ndustrial matte the chain, and therefore a minimized 
bined; but he regarded s necessary a He beli d it they could be developed journal friction; (3) adaptability 
he ( rr in importance that they may\ hort centel Or to iong centers; (4) 

The « f ditt ll is experienced determine our standing among the nations daptability to hot or damp situations 
ft period ot estigation ha \Ir. Dodge stated that his company had ddition to these it possesses the follow 
p d | ect ry data have bee econ ‘ mored ‘f M | lor’s per ng unique advantages: (1) It is 
collected d the cern is ready to intro ality and ideas nd d tried them (2) it may be run at high speeds; (3) 
luce pie ey had reached this) The first result of this trial was profound the initially perfect action preserved 

¢ ethlehem and wet ready to take iumiliation on thet part to find how litt! throughout the life of the chain | $) the 

final plunge vyhen M Gantt mad they knew of their own business The load l distributed over ill the teetl ) 
Ih ggestion of bonus system, which ist thing to do when adopting the system "lk h [t is superior to leather or rubber 
differs from piece work in that it offers a is to ignore your personal pride, put your belts because—(1) It provides a p , 
reward for reaching the desired output in self in the background and look on On speed ratio; (2) there is @ minimu 

d of compelling the men to accep “Ir. Tavl urging they had “charted” in journal friction; (3) it can be used in 
piece rate No system of piece work thei shop, which required vast amount hot or damp situations; (4) it can be used 
hould be considered a finality which does of labor, but after the chart w finished On short centers without a troublesome 
not include the bsence of antagonism a single hour's study of it pointed out and wasteful idler. It uperior t I 
between employer and employees. It is es- annual savings aggregating $3,600. They gearing because—(1) It is noiseless; (2) 





ential to this that the employer should now find it necessary to increase their plant — 1 does not require fixed centers; (3) it 
arry out h ide of the bargain in good investment by 60 per cent. in order to does not require short centers; (4) there 
faith and not cut the rates fellow Mr. Tavlor’s lead. and they are is no sliding friction on the teeth, hence it 
Ile regarded the rate-fixing or time deing it cheerfully is more efficient; (5) it ts smoother in ac 
ndy department t fundamental neces Phe next paper to be taken up was tion and generally more durable lhe 
ty, and, in fact, just as important as writer believes that no one who has g ! 
drafting room an was ready to predict A Silent Chain Gear. the subject even casual ‘hought Wi dis 
that in thirty vears’ time a shop without BY J. 0. NIXON pute the assertion that the development ot 
uch a time-study department would b This paper deals in an interesting way the Renold silent chain gear marks an era 
much behind the times as an engineering with what our readers know as the Ren in the history of power transmissi 
department to-day without a drafting old silent chain gear, the principles and In the discussion Mr. Emerson stated 
room. It is just-as illogical to depend upon construction of which were set forth in that he had been studying the chain 1 
the workmen to determine how the work 13s an illustrated article which we published Se™me tm He considered that the claims 
to be done as it would be to expect them at page 361, volume for 1808 made in the paper were true, but he thought 
to design and lay out the work among Ch uthor of the paper, after stating he common chain was better than the pa 
themselv« the generally recognized difficulty with Pet indicated 
Che usual objection to this system is that — transmission chain c., the fact that the Mr. Dodge said that when negotiating 
IS! involve heavy general expense cl ain begins to increase its tch ’ soon with AVE Renold regarding the manutac 
Co this | reply was that the work must as it begins work, and tl herefore one re of his chain he had told them that 
be done in anv event and that the real tooth « each wheel bear i load and hey would probably find it necessary 
Movation WwW the placing of it in the there is. sooner or later. a distinct jump '™port their material, but they had found 
hands of trained men, instead of leaving from one tooth to the nex 0° 1103 ; much of it here which was so satisfactory 
in the hands of those that have no speci nil ipidly destructive ioc] Thi hat Mr. Renold was now using some of 
ining More than this, by the 1 limi rdinary cl ‘ wr eneedc himself. Some of the special high-grade 
pian while tl Vi . being ck ( i} thre IX< ) d el mn ing t] material Was | wevel ce ] Be O n 
machine tands idl nd 1 outp difficul nd providing ne wherety id used both by Mr. Renold d them 
topped. From tl standpoint he regard the chain auiomatically adiusts itself. to selves 
ed the instruction cards. showing just h ths corcebets no waiter Bow wack wea Following this came 
t nd] 2) st or] is thre 7 v1 I 
oo Dee seen p gly bari e wy ha ; sii The Bursting of Small Cast-Iron Flywheels. 
important part of the system. Tlis fir con diffcultv. and ty at 
hate | ae “4 mee a ; . a BY C. H. BENJAMID 
Ol these cards was 1 connectton wi 1 efore not thought ot in connection 
Operation of cleaning boilers in a worl Wi chat transn } In fact the This paper 1s of a very unusual d oTee 
which they had many boilers and a regular wuther \ of interest Three year io Protess 
sang of boiler cleaners. His ideas wet rh nly factor so far found which Benjamin read a paper before the society 
looked upon with derision, but under this serves to limit the speed is the difficulty of ©" which he described some experiments 


tested to 
and 


prop 


work was ke in which small flywheels were 


the 


system the cost of the very 


1.359. ©6destruction by extremely high speeds, 
the 


doing ping the lubricant on the chain at 


\t ds 


to 1,400 feet per minute, the oil is thrown 


reduced from $60 to $11, and specds Spec exceeding 


high 


instruction card continued in use for a experiments here recorded are 


period of fifteen years. off by centrifugal force, but speeds as high erly a continuation of those previously de 








The president was compelled to remind 


Mr. Taylor of the lateness of the hour, and 


as 2,300 feet have been employed success- 


fully by enclosing chain and wheels and 


scribed, although the apparatus has been 


modified in the meantime The forces 
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developed in these wheels are terrific, and The discussion was short and consisted are embodied in a table which covers units 
for safety’s sake the wheels were sur- chiefly of highly complimentary remarks of capacities varying from 25 to 200 kilo 
rounded by a ring shield of steel having a regarding the value of the experiments. watts and which giv standard dimen 
rim section of 4x6 inches. This was Two speakers referred to the fact that all sions for those parts which concern both 
covered, front and back, by oak planking the wheels tested had bulky rims and sug- engine and dynamo builde: The com 
3 inches thick, and to absorb the energy of gested that thin rim wheels for use with mittee has in its membership repres« 
the flying fragments the steel ring was belts should be tested Internal flanges tives of both ends of 1 combination ant 
lined with Norway pine, which was_ might be found useful in such wheels. has, moreover, beet nlist the active 
crushed to splinters by the explosions, and Following this came the co-operation of 1 engine and gener t 
required renewal after each test. Not builder ng thus the 1 
Preliminary Report of the Committee Ap- 


withstanding these precautions, one wheel ig il ; 
pointed to Codily and Standardize the 


succeeded in escaping from the _ shield 


through the breaking of the bolts which Methods of Making Engine Tests to tl fit of both parties as 


confined the side coves and Discussions on the Same. seal € the oe 
Sixteen wheels of 24 inches diameter rhe report was presented by Professor The tw | by Mr. Rohrer 
were tested in this series of experiments, Jacobus. It is volumin occupying, with Asx the r was la president request 
and the table of results is interesting and ‘he appended tab egestions and dis d that the d 1 nt in in writing 
instructive in the highest degree. ssion, eighty-eight pages, and cannot be FRIDA \N 


4 © ; »] Tr)? 7 T tr | *T > 
Two solid cast-iron wheels broke at cit idequately summarize stracted here | ( t 
. - ) c lente . _ ext nad of | ior , 
cumferential speeds of 387 and 403 feet Professor Jacobu | ad the decisions tion by the se 


per second respectively, while four made on disputed points 1 stated that, with : . ‘ . : 
A New Valve Gear for Gas, Steam and 


Air Engines. 


in halves and fitted with the common such further suggestions and discussion as 
bolted joint broke at speeds ranging be- might be received in the meantime, it was 
tween 188.5 and 199 feet per second, show- hoped to have the final report ready for 

ing that such wheels, when run at the tra presentation at the spring meeting Lhe ear d has 
ditional 100 feet per second, have a margin Mr. Rockwood considered the report ad- valves of the popy vhicl ited 
of safety of less than 2 to 1 as regards miurable, but regretted that uld not have in the cylinder 1 erated by 
speed and less than 4 to 1 as regards the been prepared ten or fifteen years ago, so lectromagnet he description is not 
centrifugal strain. The location of the that our now standard test uld have been s cleat is desi ri rstand 


joint of this type of wheel at the points of made in accordance there 1s now ng of ! it t engine 


contrary flexure—one-fourth the distance less interest in engi s than formerly drives a pair of for team 
from one arm to the next—was of no ap We have collected a1 f data and set nd e 1 which 
preciable advantage On the other hand tled nearly all ried point But material 
the addition of tie rods leading from the large ttled by 1 rf 1 ts are 
joints to the hub increased the strength of pel ! n, 1 1 ratio of the the 
the joint nearly 100 per cent cylindet n pou ( Ile was ts being 1 at de 

One wheel w mplete working now engaged in experim« l investigation nergized trate 1 
model of a flywhe for wing engi! f thi ect and pre t his plied toa Wi 


the arms being t with the segments and resul t] t dist burs | 1 { t 
bolted between flange f the cent1 ul I f t 1 med t d | f he 
toget] | hrunk-it , ry} vhaal my @ fact that ‘ , 1) 


gay t 2560.5 treet pet d r great t 1 for V 


S-Sé tion \ ‘ ne 

aes gre 2 Final Report of Committee on Standardization The Potter Mesh Separator and Superheater. 
p mae R, aioe — of Engines and Dynamos. 

pape ef ( f e ot Perhap é y | rl ' ‘ 
the speakers wv n advo g in e1 ne its rk in Ul ghly ad ice inten id 
dues d ref i oy me | € d tisfac lanner than t Fa p 
had irked ’ f ch here s its | in rat 
whee saeintal iding ee ee i. brief report of wes The length , nn see q 
use of the soci finds would be in aid f tl g lication of the S ca oe 
ing Professor Benjamin t nerease the amount of time and labor which have been er, The term ‘ anaten aie 
diameter of the wheels to 10 or 12 feet. ¢xpended by the committee. scarcely applicable to tl tus, as tl 
To this he remarked that there were othe: he object of the committee’s labors drying effect is due to the 1 nical 1 
considerations beside cost which wouid has been to eliminate those unnecessary mova t sht wire 
deter him from undertaking the testing of iriations in the dimensions of dynamos drawing of t t t issing tl 
wheels of the sizes proposed. He thought f the same cay y which, since the’ meshe here is 1 ddition of heat 
that anvone who might be present at the ‘irect-connected construction came in, the stear nd while the test reporte: 
testing of a 2-foot wheel would be satis- ave been a thor: the engine builder's’ the paper shows a reduction in the pet 


° ° ° : } 919 : F 4] netant wT n > of e j 
fied that the limit of size had been about Side because of the constant expense in- centage of entrained water, it does not 


reached He desired suggestions regard- voived in accommodating these variations how anv supe eating, nor indeed doe 


ing additional forms of wheels to be tested The results of the committee’s labors show even perfectly dr tear 
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Mr. De Kinder considered the best form 
of separator or dry pipe to be no dry pipe 
at all. 
that the best designed boiler will foam and 


He could not agree with the author 


considered the claims absurd. 

Mr. Wood considered the tests very in 
complete and inconclusive. The observa 
tions were discordant. Nothing was said 


about the load and he considered that thé 


change in the load was responsible for 
many of the variations in the observed 
data. The loss in pressure necessary to 
dry the steam was too serious to make 


the process desirable. 


Professor Barr considered that there was 


little justification for calling the appara 
tus a superheater. The improvement in 
quality of the steam by wire drawing does 


not depend upon the apparatus used but 


upon the process It could be secured just 


as well by the use of too small a steam 


it was stated in a misleading 


pipe and 


manne This manner of stating it would 


show an improvement of 1,100 per cent. in 


scme tests Professor Carpenter, 


Phe 


in preventing the 


made by 
which showed its absurdity. appara 


{1s might be effective 
throwing of water in large masses, but the 
the 


Dry 


proper place for a separator was near 


engine and not in or near the boiler. 


ing the steam by wire drawing is a waste 


ful process 


Mr. Ashworth considered it erroneous 
to say that a well-designed boiler would 
throw water badly. To put any attach- 
ment within a boiler is wrong 


The author claimed in his rejoinder that 


well-designed boilers do throw water at 


times. He would submit his detailed reply 
in writing 
Following this came the presentation by 


M1 Bond of the 


Report of the Committee on Standard 
Threads for Pipe Unions. 

the had 

no standard threads could be 


The labors of committee 
shown that 
decided upon which could be used in the 
various patterns of union now made and 
the committee had therefore enlarged its 
scope and designed a complete standard 
union. The plates for this design are in 
cluded in the report. He recommended that 
this design be copyrighted and that the 


right to use it be issued to manufacturers 


for a nominal sum. The object of this is 
to prevent the offering of unions as stand- 
Several 
turers of unions had co-operated with the 
had 
the Railway Master Mechanics’ and of the 
Master Car 


committees would present reports to their 


ard which are not so. manufac 


committee, as similar committees of 


Builders’ associations. These 
respective associations recommending the 


same design as standard. In accordance 
with the former precedents of the society, 
the report was accepted but not adopted 


The next paper on the program was 


Working Loads for Manila Rope. 
BY C. W. HUNT 
After pointing out the lack of definite 
available 


information regarding 


proper 
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working loads for manila rope for hoist- 
ing purposes, the author of this paper pro- 
ceeds to give, in extremely definite and 
satisfactory form, the results of his own 
well as some 


extended experience as 


examples of the life of rope in actual ser- 


vice. 

The tables give the ultimate strength of 
different sizes of rope from tests by the 
C. W. Hunt Company, and figures are 
given for the working loads and the mini- 
mum diameters of sheaves for three 
classes of work, which are defined as 


rapid, medium and slow, these being ex 
plained as meaning 400 to 800, 150 to 300 
and 50 to 100 feet per minute re spectively 

Mr. Hunt presented his report in a mod 
cl manner by saying it was not necessary 


The paper was considered to 
data 


to read it 


contain some valuable and needed 


] 


but it was not discussed at any length 


The next paper presented was 


The Heat Engine Problem. 


BY C. E, LUCKI 
\s the author of this paper is not a 
member of the society it was presented Dy 
R. H. Fernald. It is an elaborate analysis 


and comparison of the various cycles under 
which heat engines operate in order to de 


termine their respective merits. The author 


considers that the balance of advantages 
lies with the cycle of the old Brayton en 
gine. The paper also describes the ex 
periments and apparatus of the author 


whereby explosive mixtures of air and 


and harm 


gas are burned continuously 
lessly 


Mr. Frith presented a written discussion 


He considered the results of great interest 


and practical value, but considered the de 
sription and classification of some of the 
rank 


cycles open to criticism He did not 


the Brayton cycle so high as the author 
Phe recorded effictency of the Brayton en 
gine is low 


Mr Suplee stated that Mr 


performed experiments before the 


Brayton had 


Frank 


ago in which hk 


lin Institute many years 
had burned explosive mixtures harmlessly 
and by essentially the same apparatus as 
that described in the paper 

The author, in reply. gave his reasons for 
his description and classification of the 
cycles and gave his explanation of the ob 
served low efficiency of the Brayton en 
gines. 


The next paper was 


Experiments on Spiral Springs. 


BY C. H. BENJAMIN AND ROY A, FRENCH 


The experiments recorded in this paper 
are fundamental in their character and are 
determine the basic 


intended to proper 


constants which depend upon the proper 
ties of steel. Twenty-seven different groups 
of springs were tested, each group being 
composed of several, and in some cases 
several hundred, springs. The outside di 


the ranged between 


the 


ameters of springs 


3'4 and 9!'4 inches, while diameters 


of the bars of steel ranged between and 


1.3125 inch. The scope of the experiments 
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is thus wide enough to make them of im- 
portance. We are not aware of any others 
which compare with them in scope, and th> 
constants obtained will no doubt, in due 
season, be incorporated into the various 
pocket books. The author finds the aver- 
age value of the co-efficient of torsional 
elasticity to be 14,700,000, the value which 
The 


particulars of the springs tested and the 


is usually accepted being 12,500,000 


results of the experiments are given in a 


table and recommendations are made re- 


varding the safe limit of stress in springs 
of different sizes 

\MIr. Kent 
in the observed torsional 


large 
modu 


called attention to the 


variation 
lus of elasticity 
Mir. Cary 


saying that what are really helical 


the terms used, 


springs 


objected to 


are called spiral springs The standar1 


formula for helical springs is based upon 


the that the applied forces 


assumptions 
produce torsional stresses only and that 
explained 


there are no internal stresses. He 


ways of making and tempering 
When the spring w 


hardened, there were no 


various 


steel springs wound 


and then 


internal stresses and the 


soft 
formulas applied, 


but they do not apply to springs made by 


winding hard wire because of the internal 


He had made many experiments 


stresses 
on both completed springs and on the wire 


composing them. By the former method 


he had 


of elasticity 


found values for the modulus 


10,000,000 
] 


varying between 


16,000,000 and by the latter between 


He « 


he paper too 


and 


12,600,000 and 13,500,000 isidered 


the three diameter springs of t 


small He considered the minimum de- 
sirable diameter to be five times tl if the 
wire. From seven to nine diameters gave 


the best results 
Mr. Fowler 

which formerly 

for 


referred to the confusion 
existed about the subject 
of springs railroad cars and to the 


experiments of the Pennsylvania Railroad 


which corroborated the Reuleaux formu- 
la. A large consumer like the Pennsylva- 
nia Railroad can specify the material, ete., 
which they know will produc e desired 
results, but the small consumer can only 


give his requirements and leave the rest to 


the spring maket 

Professor Benjamin regretted that Mr. 
French, who made the experiments, was 
not present. He considered the formulas 
for springs as satisfactory as any others 


with the general subject of the 


dealing 
strength of materials 


Following this came 


Water Power Development at Hannawa 
Falls. 


BY W. ¢ JOHNSON 


The plant here described is another illus 


tration of the great influence which the 
development of electricity is having on the 
utilization of water power 

The paper begins by pointing out the 
great source of wealth which lies in the 
undeveloped water powers of the Adiron- 
dack region of New York, and then pro- 














December 12, 1901. 


ceeds to describe the plant which has been 
erected at Hannawa Falls to utilize the 
power of the Raquette River at that point 
A wood-pulp mill, which is located in the 
power house, is also described in the latter 
part of the paper 

There was no discussion on this paper 


and it was followed by 


The How and the Why of the Porro Prism 
Field Glass. 


BY W R WARNER 


1 } 


This paper is a popular explanation ot 
the principles and construction of the new 
hinocular high-power field glasses which 
have become so prominent in recent years 
+] 


In order to make cle al Ne characterist ol 


features of the new glass the author also 


agrams the basic 


explains by sectional di 


principl s of the Galilean tele scope or 
‘opera glass,’ the terrestrial telescope or 
spy glass,’ and the astronomical tele 
scope 


Incidentally he mentions many interest 


ing things in connection with the manufac- 


ture of such glasses and among them the 
fact that glass is now made which absorbs 


only 4 per cent of the light that passes 


through it. He takes the position that the 


] 1 


claim that the objectives of this glass give 


because they 


a certain stereoscopic effect 
are farther apart than the eyes of the ob 
server is untenable 

In the discussion Professor Emory asked 


1 


for an explanation of the fact which had 


been observed by Mrs. Emory in studying 
birds with the glass, that the finer shades 
of color 


and Mr. Brashear, who does the optical 


seemed ti 


be obliterated by it, 
part of the work, explained that it was 


due to a slight selective absorption from 


which the best optical glass was not en 


tirely free,though great advances in optical 
glass have been made during recent years 


The last paper of the program was 


An Experiment on the Effect of Clearance on 
the Economy of a Small Steam Engine. 
BY ALBERT KINGSBURY 

The experiments here recorded are one 
series of several that were originally pro 
jected. The size of the engine tested was 
shaft 


5 1-16x7 iches, and it was of the 
governor type The clearance was altered 
from the original by inserting cast-iron 
rings under the back cylinder cover. The 


clearance of the other end could not be 


conveniently altered and hence that end 


] 


was thrown out of action, tl 


the engine 
being operated single acting. The loads 
were rather small, the mean effective pres 
sure ranging between 18.7 and 21 pounds 
A table of data and results is given, as 
is also a diagram which shows a regular 
but not great increase of water rate with 
the clearance The clearance ranged be 
tween 10.82 and 32.5 per cent. of the piston 
displacement, and the small increase in the 
water rate between these wide limits of 
variation of the clearance will, we imagine, 
come as a surprise to those who look upon 
clearance as the chief inherent defect of 


steam engines 
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Mr. H. E. Longwell considered the ex 
periments defective in scope, because the 


smallest clearance used was, in fact, large 


Had smaller clearances been used, 


thought, the curve of results would have 


taken a rather abrupt change of direction 


He submitted a diagram from tests of his 
own which showed that with light loads, 
ind in combination with heavy compres- 
mm, clearances was beneficial and nm 
harmful, and other speakers corroborated 
this view 

Mr. Johnson pointed out that the ve 


ume of the clearance was not the only 


factor We know nothing quantitatively 


of the clearance space nor about the effects 
f varying degrees of polish 

Mr. Victorin presented a papel \ 
was not on the program, in which wer 
detailed the results of ests on the gov 
ernment testing machine at the Watertown 


\rsenal to determine the carrying powers 


i large rolling surfaces on a= straight 
track The experiments were undertaken 
1 rder. te ob } tormation { i St 
’ " 7 
aesigning ca4ri ges Tor arge guns weg 
ig up to 400,000 yx mds lhe tests were 
] 1 ¥ 7 ‘ 
carried up to the Tull capacity of the test 
ng machine S00 .0OO pounds Phe papel 
Was not in type and the experiments were 
mot OF a Nature to permit a satistactory 
abstract from the speaker's words 


] ] 


\s many members had arrived since the 


ntroduction of President-elect Reynolds 


ine was again presented by retiring Pres 
dent Wellman. Mr. Reynolds made a few 
felicitous remarks Saving that howeve 


much he might cd 





ciated the honor conferred 


\fter a vote of thanks to the vari 


s 


committees which 
ports the meeting adjourned The at 


tendancs ot members exceeded those or 


inv previous meeting by over fifty, though 
he total registration f members and 
Lucsts fell a Tew short of those present 
last year The number thus registered 
was 749 

In addition t the proceedings at the 


Society House and at Trinity churchyard 


was the president's reception at Sherry’s 


on Wednesday evening, which has becom 


i regular feature of the New York meet 
ings The writer is not a competent re¢ 
porter regarding ladies’ gowns, and it mus 
Sulthce to sav that this occasion wa as 
successful and « ovable as former ones 
It has been found that the hospi 


tality of the society has been imposed 


these receptions in former years 


and, in consequence of this, admission this 


year was by card only The next meeting 
is to be held Bos 


The interests of capital and labor may 
be identical, but there are quite a few 
people who think they can tell them apart 
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tion, “To Professor Sweet, from his Boys, 
1901.” 

The general design of the case was en- 
tirely the work of the donors. It was 
made by Tiffany & Co., the treatment 
of the case by the Bower-Barff process 
being done by the Yale & Towne Manu- 
facturing Company. 

The program was carried out exactly 
as planned, and the event was a success to 
the last detail. Needless to say the pro- 
fessor was profoundly affected. It was 
unanimously voted at the conclusion .o 
repeat the dinner annually, with the pro- 
fessor at the head of the table and in 
company with the wives and sweethearts 
of those fortunate enough to have them. 





It is announced that “capital and labor 
will meet” at a convention that is to be 
held in New York at the rooms of the 
New York Board of Trade and Transport 
ation, 203 Broadway, December 16 and 17, 
under the auspices of the Industrial De 
partment of the National Civic Federa 
tion. A number of prominent manufact1 
rers and representatives of labor organiza 
tions will be present and the general situa 


tion will be discussed. 


New Corporations. 

“Engineering and Mining Journal,” of New 
York city; capital, $5,000. Directors: J. H. 
McGraw, J. M. Wakeman and F. J. Pratt, of 
New York city. 

Stratton Motor Co., of New York city; 
capital, $150,000. Directors: E. F. Stratton 
and David Wood, of New York city, and G. H. 
Murray, Jr., of Hollis, L. I. 

Rivollier-Granger Velvet Machine Co., 419 
Market street, Camden, N. J.: capital, $500, 
000. Incorporators: John MecEdwards, Lean 
der P. Randall and John S. Barham. 

New York Metal Specialty Manufacturing 
Co., of New York city; capital, $10,000. Di 
rectors: A. W. Hoffman, Philip Harnisch 
feger and Adam P. Dienst, of New York city 

Tismer Speed Controller Company, of New 
York city; capital, $15,000. Directors: P. G 
Tismer, of New York city; James West, of 
Brooklyn, and H. E. Knight, of Fanwood, 
N. J. 

Hartford Annual Wind Clock Co., 525 Main 
street, East Orange, N. J.: object. manufac 
turing clocks, ete.; capital, $500,000. In- 
corporators: Alfred G. Brown, Albert R 
Palmer and John R. Turner. 

American Diesel Engine Co., of New York 
city; capital, $2,500,000. Directors: Alfred 
L. Curtiss, Mark Hyman, D. W. Morrow, 
Nathan A. Smyth, Graham Sumner, Harold 
Walker, of New York city, and J. Clinton 
Walker, of Brooklyn. 

The American Vuleanized Fiber Co. (capi 
tal, $3,400,000) has been incorporated in 
Delaware. This is said to be a combination 
of all the fiber companies in the United States 
with the exception of two. The incorporators 
are: Richard B. Constance, Frank L. Ar 
nold and ©. Arthur Coon, of New York, and 
Gardner W. Kimball and J. Ernest Smith, of 
Wilmington, Del. 


Manufacturers. 


The Murphy Iron Works, Detroit, Mich., is 
building a new erecting shop. 
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An addition will be made to the Chatta- 
nooga (Tenn.) Plow Company's plant. 


A new building is to be erected for the 
Toledo (O.) Metal Sign & Advertising Com- 
pany. 


Small & Norton, of Guilford, Me., are go- 
ing to build a mill for sawing all kinds of 
lumber. 

The Olympic Foundry Company, Seattle, 
Wash., has secured a permit for new foundry 
buildings. 

A plant is to be built for the new Mary- 
land Metallic Bedstead Company in Hagers- 
town, Md. 

Work has begun on an addition to the 
Kennebec Worsted Company Ltd.'s plant, 
Philadelphia. 

A new factory is being built at Attleboro, 
Mass., for the Attleboro Manufacturing Com- 
pany, jewelers. 

Ground has been broken for the Ohio Gal- 
vanizing & Manufacturing Company's new 
plant at Niles. 

The McClave & Brooks Company, Scranton, 
?a., will add to its plant shortly and will 
want equipment. 

The Richardson Piano Case Co., North Leo- 
minster, Mass., will build an addition to its 
factory, 40x50 feet. 

Architect C. G. Ogden has completed plans 
for a factory building for the Albany (N. Y.) 
[Embossing Company. 

Graif Bros.’ flour mill at Lake Crystal, 
Minn., has been burned. It contained an 
electric light plant. 

W. Velhs, backed by several capitalists, is 
promoting the erection of a beet sugar fac- 
tory in Baraboo, Wis. 

A new factory, 95x100 feet, will be erected 
for Young LBros., Detroit, Mich., manufactur- 
ers of sheet metal goods 

The works of the Cleveland Axle Manu- 
facturing Company, Canton, O., have been 
partially destroyed by fire. 

Holley, N. Y., residents have voted to 
issue bonds of $15,000 for constructing a 


municipal electric lighting plant 
A two-story brick condenser and scrubber 
house is being built to the Northern Liberties 
Gas Works, Vhiladelphia, Va 
It is understood that the plant at Lang 
horne, Va., of George Rumpf & Co., leather 
manufacturers, will be rebuilt 


A new water works system is to be estab 
lished at Cameron, W. Va., bids for which 
will be asked for in a short time. 

A machine shop is to be built by the Michi 
gan Yacht & Power Compeny, 1524-1528 
Jefferson avenue, Detroit, Mich. 

The new steel plant of the Parkersburg 
(W. Va.) Iron & Steel Company is to be en 
larged by a forge department, 110x225 feet. 

Fire at 21S Centre street, New York, has 
destroyed some machinery belonging to the 
United States Electrical Chemical Company. 


A new flask house is being built by the 
Southwark Foundry & Machine Company, 
Vhiladelphia, Va., which will measure 36x54 
feet. 

The molding and pattern shops of the 
Dixie Plow Works, Richmond, Va., have been 
destroyed by fire. They will be rebuilt at 
once. 

C. R. Makepeace, of Providence, R. I., its 
at work upon plans for ap addition to the 
Whitman Mills, cotton goods, New Bedford, 
Mass. 

A contract has been let for the new factory 
building at Bristol, Pa. of William H 
Grundy & Co., manufacturers of worsted 
yarns. 

The Port Huron (Mich.) Salt Company 


December 12, 1901. 


will spend between $100,000 and $200,000 in 
enlarging the plant and putting in new ma- 
chinery. 

The C. L. Flaccus Glass Company, of Pitts- 
burgh, Pa., will enlarge its plant at Taren- 
tum, Pa., so as to employ about 200 addi- 
tional men. 

A six-story factory, 50x98.9 feet, is to be 
erected by John Williams, manufacturer of 
metal goods, 556 West Twenty-seventh street, 
New York city. 

A new angle mill will be built by the Car- 
negie Steel Company at its Homestead works, 
near Pittsburgh, Pa. It will be built on the 
continuous order. 

The breaker of the Green Ridge Coal Com- 
pany, Scranton, Pa., has been destroyed by 
fire, with boiler and engine houses, black- 
smith and car sheds. 

The St. Louis (Mo.) Iron & Machine Works 
are erecting a four-story pattern and machine 
storage house at 137 to 145 Chouteau avenue, 
to cost about $7,000. 

P. & I’. Corbin, manufacturers of hardware, 
New Britain, Conn., have decided to build an 
addition, 60 feet in width, about 200 feet long 
and seven stories high. 

The Philadelphia & Lehigh Valley Traction 
Company is planning to erect a power-house at 
Sellersville to supply the line between <Allen- 
town and Chestnut Hill. 

The main building of the Michigan Alkali 
Company's soda ash plant at Wyandotte, 12 
miles down the Detroit River from Detroit, 
Mich., has been burned. 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 25 cents a line, each insertion. Copy 
should be sent to reach us not later than NSat- 
urday morning for the ensuing week’s issue, 
{nswers addressed to our care will be for- 
warded, 

Gear Wheels, gear cutting. Grant; see p. 24. 

Punches & dies. Wal.M.Wks.,Waltham, Mass. 

Eye Benders. Estep & Dolan, Sandwich, Il. 

Light and fine mach'y to order: models and 
elec. work specialty. E. O. Chase, Newark, N..J. 





Book “Dies and Diemaking,” $1, post paid. 
J.L.Lucas,Bridgeport,Ct. Send for index sheet. 

Models, machinery and experimental work 
made and repaired. Messerer, 24 Boudinot s 
Newark, N. J. 

Selden Packing for Stuffing box, with 
without rubber core Randolph Brandt, Ss 
Cortlandt st., New York. 

Special tools, models, fine light mach’y and 
foundry work wanted. Murray Mfg. Co., Rich 
mond Valley, Staten Island, N. 

Fine machine, special tools and experimen 
tal work: inventions developed. The Des 
Jardins Company, Hartford, Conn. 

F. J. Stokes Machine Co., 13th and Noble 
sts., Philadelphia, cut light gears, cams and 
duplicate small machine parts, in quantities 

Purchaser for small manufacturing plant; 
lot, 100x180 feet; machine shop, 32x68, two 
story, with line shaft and gasoline powe! 
foundry, 40x54, new modern equipment; good 
location; for sale cheap. Hart-Parr Co., Madi 
son, Wis 

Party with medium size, modern, up-to-date 
machine shop equipment, that can and will 
remove to another locality, can learn of an 
unusually good opportunity to form valuable 
associations by addressing, with details, “Per 
manent Business,"’ care AMER. MACHINIST 

Institutions retiring from business having 
machine tools, brass and wood working ma- 
chinery will find it to their interest to corres- 
pond with us. We purchase complete plants 
or handle them on com. C. C. Wormer Mach. 
(o., 55-59 Woodbridge st., W., Detroit, Mich 

Wanted—Partner with capital, to engage 
in lucrative business, foundry and machine 
shop, central New York: excellent railroad 
shipping facilities and good field for repair 
work; salable products to manufacture: op 
portunity for earnest man desiring business 
of magnitude. Address “Experienced Me 
chanic,” Box 272, AMERICAN MACHINIST. 


Wants. 


Situation and Help Advertisements only in- 
serted under this head. Rate 25 cents a line 


ate ae 








